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CLAIMS 



(57) [Claim(s)] 

[Claim 1] BaO, MgO, Ta02.5, and Zr02 an included dielectric porcelain constituent — setting — 
Ba(Zrx Mgy Taz) w On ** — a time (n is the number of arbitration) of expressing — x+y+z=1, 
0.001 <=x<=0.02, 0.292<=y<=0.335. 0.664<=z<=0.688, and 0.97<=w<=0.998 A dielectric porcelain 
constituent which is a range. . 

[Claim 2] BaO, MgO. CoO, Ta02.5, and Zr02 In an included dielectric porcelain constituent Ba 
[Zrx y Taz (Mg1-v Cov)] w On When expressed (n is the number of arbitration), x+y+z=l, 
0.001<=x<=0.025. 0.287<=y<=0.335. 0.665<=z<=0.689. 0.01<=v<=0.25, and 0.97<=w<=0.998 A 
dielectric porcelain constituent in a range. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the suitable dielectric porcelain constituent for 
the dielectric resonator used in RF fields, such as microwave and a millimeter wave band, a 
dielectric filter, etc. 
[0002] 

[Description of the Prior Art] From the former, in the RF field, the dielectric is applied to the 
impedance matching of a circuit, the dielectric resonator, the filter, etc., and development of a 
dielectric with large and Q value and small fluctuation of the resonance frequency by the 
temperature change is demanded with RF-izing of a communication link in recent years. 
[0003] As a dielectric porcelain constituent, it is xBaO-yMgO-zTa 205 to JP,53-60544,A. The 
system is proposed. This material has the rate of a temperature change of high no-load Q value 
and small resonance frequency. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned conventional 
presentation, since dispersion in Q value was large, there was a problem practically — 
manufacture yield lowering and the property variation at the time of mounting in a device are 
expanded. 

[0005] This invention aims to let dispersion in Q value offer the dielectric porcelain constituent 
which has big 0 value small in order to solve the technical problem of said conventional 
technology. 
[0006] 

[Means for Solving the Problem] In order to solve said technical problem, the 1 st dielectric 
porcelain constituent of this invention BaO, MgO, Ta02.5, and Zr02 In an included dielectric 
porcelain constituent Ba(ZrxMgy Taz) w On When expressed (n is the number of arbitration), 
x+y+z=1, 0.001 <=x<=0.02, 0.292<=y<=0.335, 0.664<=z<=0.688, and 0.97<=w<=0.998 It has a 
configuration that it is a range. 

[0007] Next, the 2nd dielectric porcelain constituent of this invention BaO, MgO, CoO, Ta02.5, 
and Zr02 In an included dielectric porcelain constituent Ba[Zrx y Taz (Mg1-v Gov)] w On When 
expressed (n is the number of arbitration), x+y+z=1, 0.001<=x<=0.025, 0.287<=y<=0.335, 
0.665<=z<=0.689, 0.01<=v<=0.25. and 0.97<=w<=0.998 It has a configuration of being in a range. 
[0008] 

[Function] According to the 1-2nd dielectric porcelain constituents of above mentioned this 
invention, dispersion in noHoad Q value can obtain very small the quality porcelain which has 
high Q value and has the rate of a temperature change of still better resonance frequency. 
[0009] 

[Example] This invention is explained still more concretely using an example below. 
As an example 1 start raw material, they are high grade BaC03, Zr02, MgO, and Ta 205 
chemically. It was used, weighing capacity was carried out to the predetermined presentation 
shown in a table 1 , and wet-blending processing of this was carried out using the ball mill. After 
drying this mixture and performing temporary baking at 800 degrees 0 for 2 hours, a ball mill 



grinds this temporary baking powder further, and it is polyvinyl alcohol as a caking additive after 
dehydration desiccation Suitable ****** and 1 ton/cm2 A pressure is applied and they are the 
diameter of 8mm, and the thickness of 4mm. It fabricated to the disk. 

[0010] This baking was performed for this Plastic solid at 1500-1550 degrees C for 12 hours, and 
the porcelain sample was obtained. In addition, baking was performed where the 20 same 
presentation Plastic solid samples are paid in consideration of evaporation of a hot component 
into the platinum container fully filled up with the temporary baking fine particles of the same 
presentation. 

[001 1] Specific inductive capacity [ in / samples / 20 / per each presentation / porcelain / the 
frequency of 10GHz ]: epsilonr, noHoad: Q, number of samples:S which does not enter to less 
than **5% to the average of unloaded Q as an index of variation, and rate of a temperature 
change of the resonance frequency in -50 degrees C ~ 50 degrees C: tauf (ppm/ **) It 
measured. In addition, epsilonr, Q, and tauf The average value of 20 pieces was computed and it 
considered as sample offering data (table 1). 
[0012] 
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[0013] Many samples by which presentation ratios other than Ba of w= 1 and Ba do not enter to 
**5% with which dispersion in Q value size-comes, and goes by the presentation of 1:1 like [ it is 
****** and ] exist from a table 1. The property which w by this example excelled [ field / 
smaller than 1 ] also in dispersion small was acquired. Presentation ratios other than Ba and Ba 
(w) were not still more desirable when higher than 1:1 presentations. 

[0014] Moreover. Zr02 of x= 0 Also by the presentation which is not included at all, dispersion in 
Q value is large and it is Zr02. Dispersion is suppressed by containing. Furthermore, by the 



presentation of x> 0.02, it is tauf. It becomes large rapidly and is z> 0.688. By presentation, a 
degree of sintering is bad and is z< 0.664. Since Q value falls remarkably in a presentation, it is 
not practical. 

[0015] In the presentation range by this example, Q value is 20000 by any presentation. It is 
above and has checked that dispersion in the Q value to the average of 20 samples had the 
electrical characteristics in degree C and 4 ppm /or less with the very better still rate of a 
temperature change of resonance frequency **5% or less. 

[0016] As an example 2 start raw material, they are high grade BaC03, Zr02, and MgO, CoO and 
Ta 205 chemically. It was used. Next, weighing capacity was carried out to the predetermined 
presentation shown in a table 2, and wet-blending processing of this was carried out using the 
ball mill. The sample offering sample was obtained by the same method as an example 1 below. 
Specific inductive capacity [ in / to a table 2 / the frequency of 10GHz for every presentation ]: 
epsilonr, unloaded Q: Q. number of samples:S which does not enter to less than **6% to the 
average of unloaded Q as an index of dispersion, and rate of a temperature change of the 
resonance frequency in -50 degrees C - 50 degrees C: tauf (ppm/ **) It is shown. In addition, 
epsilonr, Q, and tauf The average value of 20 pieces was computed and it considered as sample 
offering data (table 2). 
[0017] 
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[0018] Presentation ratios other than Ba of w= 1 and Ba are [ ****** from a table 2 ] the 
presentation of 1:1, and Zr02 of x= 0 like an example 1 like. In the presentation which is not 
included at all, dispersion in Q value was large. 

[0019] Although other behavior is the same as that of an example 1, at this example, it is 
x>=0.025. It is tauf to a presentation. It is good, compares with an example 1. and is tauf. A small 
presentation range spreads. Moreover, it responds to the amount of Co, maintaining high Q value 
in the presentation of v< 0.25, and they are tauf and epsilonr. In order to change, it is epsilonr of 
arbitration by control of a presentation. It receives and is required tauf. It can obtain. 
[0020] It is necessary to compensate the temperature dependence as the whole with the RF 
device using dielectric porcelain by the temperature dependence of a dielectric, having the 
temperature dependence produced from the device itself, and maintaining the dielectric constant 
of porcelain required for a device in this case. Therefore, epsilonr of arbitration It receives and is 
tauf. Controlling becomes a very useful thing, when designing a temperature-independent RF 



device. 

[0021] In the presentation range by this example, Q value is 20000 by any presentation. It is 
above and dispersion in the Q value to the average of 20 samples has electrical characteristics 
with the very as good rate of a temperature change of resonance frequency as below 2 ppm / ** 
further **6% or less. 

[0022] According to [ as explained above ] this example, it is an empirical formula Ba(Zrx Mgy 
Taz) wOn. In x [ specific with the dielectric porcelain constituent expressed ], and the range of y 
and z. Presentation ratios other than Ba and Ba are more slightly [ than 1 ] small, especially it is 
0.97<=w<=0.998. By it being characterized by being in a range, dispersion in Q value becomes 
possible [ obtaining the quality dielectric porcelain which has high Q value and has the rate of a 
temperature change of still better resonance frequency very small ]. Moreover, it will become 
useful to the suitable dielectric porcelain constituent for the dielectric resonator used in RF 
fields, such as microwave and a millimeter wave band, a dielectric filter, etc. 
[0023] 

[Effect of the Invention] According to this invention, dispersion in no-load Q value becomes 
possible [ obtaining the quality dielectric porcelain which has high Q value and has the rate of a 
temperature change of still better resonance frequency very small ] as explained above. 
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